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1. DETAILED ACTION 

2. Claims 1, 8, 9 and 12 have been examined. 

3. Acknowledgement of papers filed: amendments and remarks on June 1 5 th , 2006. 
These papers filed have been placed on record. 

Specification 

4. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: Data Processing Device with a Spare Field in the 
Instruction Indicating Whether an Instruction is a Branch Instruction. 

Claim Objections 

5. Objections have been withdrawn. 

Claim Rejections - 35 USC § 112 

6. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 



7. Claim 12 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one 
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skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. 

In particular, claim 12 discloses a carry bit being stored in the spare field. Claim 
1, on which claim 12 is dependant, discloses information regarding to whether or not an 
instruction is a branch instruction being stored in the spare field. These appear to be to 
contradictory embodiments. In fact, Applicant appears to make this same argument in 
the Remarks by stating "the carry bit... does not provide an indication of whether or not 
an instruction is a branch instruction or not" (page 12 and 13). In case Applicant does 
believe that a carry bit does disclose an indication of whether or not an instruction is a 
branch, the previous rejection has been maintained. 

Claim Rejections - 35 USC § 102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this 
title before the invention thereof by the applicant for patent. 

9. Claims 1, 8, and 9 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Talcott (U.S. Patent No. 5,964,869). 
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Regarding claim 1, Talcott discloses a data processing device which decodes 
(col 5 liens 39-40) and executes instructions (col 5 lines 62-64) containing a spare field 
(TBAT referene 208), comprising: 

An instruction cache memory (col 5 line 39). 

A predecode-processor (col 8 lines 8-13) which decodes operation codes 
contained in first fields of each of said instructions to generate a piece of information 
(col 8 lines 8-13), said information representing whether said instruction is a branch 
instruction or not (col 8 lines 11-13), and transfers information as said spare field of 
each of said instructions (col 11 lines 10-14); and 

Note that the one-to-one correspondence allows the predecode bits to be a 
portion of the instruction or "spare field". 

An instruction flow unit which controls an executing sequence of said instructions 
based on information of said spare field, when executing instructions loaded from said 
cache memory (col 3 lines 35-49), 

Wherein the instruction flow unit issues commands to fetch an instruction of a 
branch destination, when it determines that said instruction is a branch instruction 
according to said information of the said spare field (col 8 lines 8-13). 

Regarding claim 8, Talcott discloses the data processing device according to 
claim 1, wherein the instruction flow comprises: 

A queuing buffer temporarily storing instructions loaded from said instruction 
cache memory (col 8 lines 3-7); and 
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A target buffer which holds an address of said branch destination (col 3 lines 41- 
45), said instruction of said address of said branch destination (col 4 lines 61-62), 

Note that the elements of memory that contain this information are considered to 
be the "target buffer. 

Wherein said instruction flow unit divides one branch operation into a prepare 
target instruction and a branch procedure instruction (see below), 

Wherein said prepare target instruction commands calculating of said address of 
said branch destination and fetching of said instruction of said branch destination (col 3 
lines 41-45), 

Wherein said branch procedure instruction commands branch condition checks 
and branch procedures (col 5 lines 58-62). 

Note that the Computer Science definition of the American Heritage College 
Dictionary, 4 th Edition states that an instruction is "a sequence of bits that tells a central 
processing unit to perform a particular operation and can contain data to be used in that 
operation". The branch instruction completes both the operations of the "branch 
procedure instruction" and the "prepare target instruction"; therefore, it is considered to 
be split into those instructions. 

Regarding claim 9, Talcott discloses the data processing device according to 
claim 8, wherein said instruction flow unit issues commands to load said instruction of 
said branch destination and said following address from said target buffer when said 
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instruction flow unit determines that said instruction is a branch procedure instruction 
according to said information of said queuing buffer (col 5 lines 52-57). 

1. Claims 1 and 12 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Augsburg et al. (U.S. Patent No. 6,948,053) hereinafter referred to as Augsburg. 

2. As per claim 1, Augsburg discloses a data processing device, capable of 
decoding and executing instructions, comprising: a cache memory (Fig. 2 instruction 
cache 203) where said instructions are held, wherein said instructions each contain a 
spare field (Fig. 6 bit 601), and wherein said cache memory holds information which is 
generated according to predecoding of instructions in a first corresponding area 
corresponding to said spare field. (Col. 3 lines 18-23) The examiner asserts that field 
601 is a spare field. Before an instruction is predecoded, nothing exists in the bit 
following the displacement of a conditional branch instruction (as in Fig. 5), rendering 
the bit field a spare field. 

Augsburg also discloses a predecode-processor which decodes operation codes 
contained in first fields of each of said instructions to generate a piece of information, 

* 

said information representing whether said instruction is .a branch instruction or not, and 
transfers the information as said spaire field of each of said instructions. 

Note that the carry bit is considered to be an indication of whether or not an 
instruction is a branch instruction because a branch is the only instruction that utilizes 
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that carry bit Consequently, if the spare instruction contains a carry bit, the instruction 
is a branch instruction; otherwise, the instruction is not a branch instruction. 

10. As per claim 12, Augsburg discloses the data processing device according to 
claim 10, wherein to handle relative branch instructions of program counters with n bit 
displacements, said processor adds information of n lower bits of addresses of said 
program counters for displacements of said first fields in an adding operation, and 
wherein added results by said processor are held in said second corresponding area of 
said cache memory, and wherein carry information of said adding operation is held in 
said first corresponding area. (Col. 5, lines 46-64) 

Claim Rejections - 35 USC § 103 

1 1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

12. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Talcott. 

Regarding claim 12, Talcott discloses the data processing device according to 
claim 1. 

Talcott fails to disclose the use of relative branch instructions that require an add 
to the current program counter. 
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Examiner asserts that relative branch instructions are extremely common in 
processing units similar to those of Talcott. 

The use of a relative branch instruction is a common and well-known technique 
of limiting the required number of bits utilized in an instruction. An absolute branch 
requires all the address bits to be present in the instruction. This technique requires 
extra hardware, extra power, extra space, and perhaps a detriment to speed. 

It would have been obvious at the time of the invention for one of ordinary skill in 
the art to allow the system of Talcott to utilize relative branch instructions that require 
the relative displacement to be added to the program counter. 

Note that the conflicting limitations with regard to the objection above are ignored 
in this claim. 

3. Claims 8 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Augsburg in view of Nishimukai, in further view of Irie et al. (U.S. Patent No. 6,499,712) 
hereinafter referred to as Irie. 
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4. As per claim 8, Augsburg in view of Nishimukai disclose the data processing 
device according to claim 1, further comprising: 

a queuing buffer temporarily storing instructions loaded from said instruction 
cache memory (Augsburg Fig. 2 decode unit 204) The examiner asserts that an 
instruction is temporarily stored in the decoder after being fetched from the instruction 
cache] 

Augsburg fails to disclose said controlling means commands fetching an 
instruction of a branched place, when it determines that said instruction is a branch 
instruction according to said information in said first corresponding area of said cache 
memory. 

Nishimukai discloses fetching an instruction of a branched place, when it 
determines that said instruction is a branch instruction. (Col. 2 line 65 - col. 3 line 9) 

Nishimukai discloses that his invention "can shorten the branch instruction 
executing time" (Col. 1 line 13-14), which is a desired effect in Augsburg's invention. 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to have combined Nishimukai's method of fetching a branch target instruction 
upon decoding a conditional branch instruction for the benefit of shortened branch 
instruction processing time. Consequently, Augsburg/Nishimukai discloses the 
following: 

and a target buffer (Nishimukai's index and data fields inside his associative 
memory) which holds an address of said branched place, said instruction of said 
branched place, and a following address of said address of said branched place, The 
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examiner asserts that in the example beginning in Nishimukai's col. 5, instruction 10 is 
the instruction of said branched place and its address and the address of instruction 1 1 
are both stored in index fields of associative memory 10. Instruction 11's address is a 
following address of instruction 10's. 

Augsburg and Nishimukai fail to disclose dividing one branch operation into a 
prepare target instruction and a branch procedure instruction, wherein said prepare 
target instruction commands the calculations of said address of said branched place 
and fetching of said instruction of said branched place, wherein said branch procedure 
instruction commands branch condition checks and branch procedures. 

Irie discloses dividing one branch operation into a prepare target instruction and 
a branch procedure instruction, wherein said prepare target instruction commands the 
calculations of said address of said branched place and fetching of said instruction of 
said branched place, wherein said branch procedure instruction commands branch 
condition checks and branch procedures. (Col. 9 lines 40-56) 

Irie discloses low-penalty branching (Col. 9 lines 40-43) which is well-known in 
the art to decrease pipeline stalls and processing time. Increased processing 
performance is a goal of Augsburg's and Nishimukai's inventions. 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to include Irie's method of splitting branch instructions into prepa re-target 
instructions and branch operation instructions in Augsburg's decode unit for the benefit 
of reducing branching penalties, and therein increasing processing performance. 
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5. As per claim 9, Augsburg in view of Nishimukai and Irie disclose the data 
processing device according to claim 8, wherein said controlling means issues 
commands to load said instruction of said branched place and said following address 
from said target buffer when said controlling means determines that said instruction is a 
branch procedure instruction according to said information of said queuing buffer which 
was loaded from the spare field of each instruction of said cache memory. The 
examiner asserts that when the decoder has determined the branch target address 
using Augsburg's carry bit, it can fetch Nishmukars instruction 10 (CoL 8 lines 7-14) and 
use the address of instruction 11 to load instruction 11 (Col. 8 lines 34-35). 

Response to Arguments 

13. Applicant's arguments with respect to claims 1 , 8, 9 and 12 have been 
considered but are moot in view of the new ground(s) of rejection under Talcott. 

The Information Disclosure Statement has been considered. 

The title objection remains; see suggestion above. 

Figure 10, as amended, does overcome the objection in the previous action. 
The objections to the specification, with exception of the title, have been 
withdrawn. 

Examiner agrees that the claim objection with regards to claim 7 has been 
rendered moot. 



Applicant states: 
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"Examiner asserts that the encoding logic unit of Augsburg as shown in Fig. 2, item 202, is 
equivalent to the predecode-processor of the present invention. This is clearly incorrect in that an 
encoding logic unit provides encoding functions, when the predecode processor of the present invention 
provides decoding functions. " 

Examiner disagrees. The encoding logic completes the claimed functionality of 
the predecode-processor; therefore, a predecode-processor element exists in this 
encoder. The presence of additional functionality does not contradict the equivalence of 
these two elements. 

Applicant states: 

Further,... the decode/selecting logic unit of Augsburg may be configured to determine if the 
instruction is a relative branch instruction by reading the operation code of the instruction. This is quite 
different from the present invention, where the predecode-processor decodes operation codes contained 
in first fields of the instructions to generate a piece of information, the information representing whether or 
not the instruction is a branch instruction. " 

Examiner disagrees. These appear to be quite equivalent in regards to the claim 
language. Both review codes of the instruction and gain information as to whether or 
not an instruction is a branch instruction. 

Note that further discussion over whether or not a carry bit indicates whether or 
not an instruction is a branch instruction is discussed with respect the rejection of claim 
12 under 35 USC 112. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian P Johnson whose telephone number is (571) 272- 
2678. The examiner can normally be reached on M-F, 8-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (571) 272-4174. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). ^ 
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